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Cinética de la infeccion experimental en cerdos con
Mycoplasma hyopneumoniae usando inmunofluorescencia

Kinetics of Mycoplasma hyopneumoniae experimental
Infection in pigs using immunofluorescence
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Abstract

Bronchial epithelium from Mycoplasma hyopneumoniae experimentally infected pigs was studied by using
immunofluorescence. Colonization was analyzed during twenty days post-infection. Twelve one-month-old
pigswere intratracheally inoculated with a Mycoplasma hyopneumoniae-infected lunghomogenate. Pigswere
sacrificed on days 1, 4, 8, 12, 16 and 20 post-infection, two each day; six control animals were inoculated with
Friismedia. Pneumonic lesions were evaluated and analyzed by M. hyopneumoniaeisolation and histological
studies. Direct immunofluorescence was performed to determined colonization. Fluorescence was positive
starting on day four; cilium clumping was evident from day eight. Mycoplasma installation started in a spot
of the bronchial mucosa and extended to form a full fluorescence ring on day 20.

Keywords: KINETIC,ENZOOTICPNEUMONIA, IMMUNOFLUORESCENCE, INFECTION, MycorLAsMA
HyorNEUMONIAE, PORCINE.

Resumen

Se observé por medio de inmunofluorescencia el epitelio bronquial de cerdos infectados experimentalmente
con Mycoplasma hyopneumoniae, el evento de colonizaciénse analizé durante los primeros 20 dias posinfeccion.
Doce cerdos de un mes de edad fueron inoculados intratraquealmente con un homogeneizado pulmonar
conteniendo M. hyopneumoniae. Los cerdos fueron sacrificados de dos en dos, cadauno de losdias 1, 4, 8, 12,
16 y 20 posinoculacién, asi como otros seis animales testigo que fueron inoculados intratraquealmente con
medio de Friis. En el sacrificio se evaluaron y se analizaron las extensiones de las lesiones neumonicas y se
realizaron estudios histopatol6gicos y de aislamiento. Se realizé la prueba de inmunofluorescencia directa
paradeterminar lalocalizacién del micoplasma. La fluorescencia fue positiva a partir de los cerdos sacrificados
el dia 4, el fendmeno de agrupamiento de los cilios fue demostrable a partir del dia 8. EI micoplasma inicié la
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localizacién bronquiolar en un punto de la mucosa y se extendio al resto, hasta formar un anillo fluorescente

completo al dia 20.

Palabras clave: CINETICA, NEUMONIA ENZOTICA, INMUNOFLUORESCENCIA, INFECCION,

MycoprLAsma HyoPNEUMONIAE, PORCINOS.

Introduction

of epithelial cells in the first stages of the dis-

ease. Thisinvolvesadhesionsites onthe myco-
plasmal cellular membrane and receptors on the host
cell.}? Adherence of M. hyopneumoniae in the distal
mucosa of the pig’s respiratory tract in an important
initial event for the development of enzootic pneu-
monia.®*

The pathogenicity of mycoplasma depends, to a
great extent, on their ability to adhere to the host
cell. There is also a close link between cellular ad-
sorption and cytopathogenicity in different species
of mycoplasma,>® a condition that has been pointed
outinvitrofor M. hyopneumoniae.”® Furthermore, it
has been observed that when M. hyopneumoniae
multiplies in the trachea and bronchi, the primary
event of infection isthe adhesion of the mycoplasma
to the ciliated cells, forming clumps, that then un-
leash the cytopathic effect with epithelial cell exfoli-
ation.*!® A sequential study in pigs inoculated with
M. hyopneumoniae strain 11, found that in animals
sacrificed up to the 12" week of age, fluorescence
was very intense up through weeks four to six, and
then decreased up to week twelve, thus indicating a
decreased number of M. hyopneumoniae in the ad-
vanced stages of the disease.! The objective of this
study was to demonstrate the initial stages of coloni-
zation by M. hyopneumoniaein respiratory mucosa
using immunofluorescence.

P athogenic mycoplasmas adhere to the surface

Material and methods

Twenty-one male and female hybrid four-week-
old pigs, obtained from a farm that was free of
Mycoplasma hyopneumoniae, Actinobacillus pleurop-
neumoniaeand Pasteurellamultocidawere used. Three
pigs were used for the production of the M. hyop-
neumoniae-infected lung homogenate; twelve for
the experimental infection and six as controls. The
study was conducted following the Animal Care
Committee’s recommendations. The mycoplasma
strain used was Mycoplasma hyopneumoniaestrain
194*. Strain culture was carried out in 10 ml of Friis
media at 37°C for 72 h. This was then inoculated in
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Introduccion

perficie de las células epiteliales en las primeras
fases de la enfermedad, esto involucra sitios de
adhesion de la membrana celular del micoplasma y
receptores de lacélulahuésped.t? Laadherenciade M.
hyopneumoniae a la porcion distal de la mucosa del
tractorespiratorio del cerdoesuneventoinicialimpor-
tante para el desarrollo de la neumonia enzoética.?*
La patogenicidad de los micoplasmas depende en
gran medida de su habilidad para adherirse a la célula
hospedera, ademas de que existe unaasociacion estrecha
entrelacitoadsorciony lacitopatogenicidad endiferentes
especies de micoplasmas,®® esta condicion se hasefialado
invitropara M. hyopneumoniae; ®asimismo, se haobserva-
doquecuando M. hyopneumoniaese multiplicaentraquea
y enlos bronquios, el evento primario de lainfecciénes la
adhesion de los micoplasmas a las células ciliadas, for-
mando macollos, que después se desencadena en un
efecto citopatico con exfoliacion de las células epitelia-
les.®1° En un estudio secuencial de cerdos inoculados con
M. hyopneumoniae cepa 11, se encontré en los animales
sacrificados hasta la semana 12, que la fluorescencia fue
muy intensa de la semana cuatro a la seis y que fue
decreciendo hasta la semana 12, lo que indicé que hubo
unadisminuciénenel nimerode M. hyopneumoniaeen
losestadosavanzadosde laenfermedad.* El propésitode
este trabajo fue demostrar con la prueba de inmunofluo-
rescencia, las etapas iniciales de colonizacién en lamuco-
sarespiratoriapor M. hyopneumoniae.

I 0s micoplasmas patodgenos se adhieren a la su-

Material y métodos

Se emplearon 21 cerdos machos y hembras hibridos,
destetados, de cuatrosemanas de edad, obtenidosde una
granjalibrede Mycoplasmahyopneumoniae, Actinobacillus
pleuropneumoniaey Pasteurellamultocida. Trescerdosse
emplearon para la produccién del homogeneizado pul-
monar de desafio; doce cerdos para la infeccion experi-
mental y seis testigos. El estudio fue conducido de acuer-
do con la que recomienda el Comité de Cuidado de los
Animales. La cepa de micoplasma utilizada en este traba-
jofue Mycoplasmahyopneumoniaecepal94.*Elcultivode

* Proporcionada por el doctor Richard Ross, del Veterinary
Medical Research Institute, College of Veterinary Medicine,
Fowa State University, Ames, lowa, USA.



250 ml and later 1 000 ml of the same media, incu-
bated at 37°C in a heater bath under constant agita-
tion. Cells were harvested by centrifugation at 16
000 g and then washed three times in Hanks’ bal-
anced salt solution (HBSS™). The mycoplasma ob-
tained was stored in sterile vialsat-20°C until use in
the three pigs for lung homogenate preparation.
The preparation and standardization of the M. hy-
opneumoniaeinoculate, for the production of lung
homogenate, was carried out using the culture con-
taining M. hyopneumoniaestrain 194 (with 10%color
changing units/ml, CCU/ml) in 10 ml of Friis media.
This was administered intratracheally to each pig
using a nasopharyngeal tube” following sedation
with azaperone (2 mg/kg, IM) and anesthetization
with metomidate hydrochloride (1.5 mg/kg, 1V).
The animal was observed daily and as soon as
clinical signs, including coughing and dyspnea,
appeared was euthanized at 23 days post-inocula-
tion (p.i.). The pneumonic areas were located in the
cranial lobules and were separated aseptically for
preparation of the lung homogenate at 20% (weight/
volume) in 10 ml of Friis media containing M. hyop-
neumoniaeata10* CCU/ml concentration. This was
administered to the other two pigs to obtain more
inoculate.*

Of the 18 animals, 12 were picked at random and
endotracheally inoculated, using a nasopharyngeal
tube, with 10 ml of the M. hyopneumoniae strain 194
lung homogenate (with a 10* CCU/ml titer). The six
control pigswere inoculated with 10 ml of Friis media.
All the pigs had been previously sedated and anes-
thetized. Every four days (days 1, 4, 8, 12, 16 and 20)
two inoculated pigs and one control were picked to be
sacrificed at random via exsanguination, following
sedation and anesthetized. The day on which inocu-
lation occurred was designated as day one. The pig-
lets were observed daily to determine body tempera-
ture and evaluate clinical respiratory signs such as
coughing and dyspnea.

Lungs were collected aseptically and lesion ex-
tension was evaluated using planimetry.? Liquid
Friis media was used to isolate mycoplasma in sam-
ple dilutions ranging from 10°to 10%. Cranial lobule
sections of pneumonic lung tissue were obtained
and frozen using immunofluorescence. Pneumon-
ic lung fragments from all pigs were fixed in
paraformaldehyde-lysine-periodate and stained
with hematoxylin-eosin for processing and histo-
logical evaluation.

Pneumonic lung tissue was collected from vari-
ous sections and frozen at -70°C. Six micrometer
sections were cut with a cryostat microtome and
fixed in absolute ethanol at 4°C for 10 min and
conserved at -20°C. Staining was carried out using

la cepa fue realizado en 10 ml de medio de Friis, a 37°C,
durante 72 h. Posteriormente se inocul6 en 250 ml y
después en 1 000 ml del mismo medio, incubandose a
37°C en un bafio maria por agitacién. Las células fueron
cosechadas por centrifugacion a 16 000 gy se lavaron tres
vecesensolucidnsalinabalanceadade Hanks (*HBSS). El
micoplasma obtenido fue almacenado en viales estériles
a—20°C, hastasuusoentrescerdos paralapreparaciondel
homogeneizado pulmonar. La preparacién y estandari-
zaciondelinoculode M. hyopneumoniaeparalaproduc-
cion del homogeneizado pulmonar, se llevé a cabo a
partir de uncultivoconteniendo M. hyopneumoniaecepa
194 (con 10* unidades cambiantes de color/ml, UCC/ml),
en 10 ml de medio de Friis, y fue administrado aun cerdo
por via endotraqueal con una sonda nasofaringea, el
cerdo fue previamente sedado con azaperona (2 mg/kg
peso, viaintramuscular) y anestesiado con clorhidrato de
metomidato (1.5 mg/kg de peso, via intravenosa), el ani-
mal fue observado diariamente, y cuando se presentaron
los signos clinicos de tos y disnea se sacrifico a los 23 dias
posinoculacion (PI). Las areas neumonicas localizadasen
loslébuloscranealesfueronseparadasasépticamentey se
preparé un homogeneizado pulmonar al 20% (peso/
volumen) en 10 ml de medio de Friiscon M. hyopneumo-
niaeaunaconcentraciénde 10*UCC/ml, paraseradminis-
trados a los otros dos cerdos y asi obtener mas in6culo.?

De los 18 animales se tomaron al azar 12 cerdos, que
fueroninoculadoscon 10 ml, unasuspension pulmonarde
M. hyopneumoniae,cepal94(conuntitulode 10*CCU/m),
administrados por via endotraqueal con una sonda naso-
faringea, alos otros seis cerdos testigos, se lesinocularon 10
mlde medio de Friis. Todos los cerdos fueron previamente
sedados y anestesiados. Al azar, cada cuatro dias (dias 1, 4,
8, 12, 16 y 20), se sacrificaron dos cerdos inoculados y un
testigo, por exsanguinacion, que nuevamente fueronseda-
dosyanestesiados. Eldiade lainoculacionse designcomo
diauno. Loslechonesfueronobservadosdiariamente para
determinar la temperatura corporal y evaluar los signos
clinicos respiratorios como tos y dishea.

Se obtuvieron los pulmones asépticamente, se eva-
lud la extension de las lesiones por el método de plani-
metria.t? Se realiz6 el aislamiento de micoplasmas me-
diante el empleo del medio de Friis liquido, realizando
diluciones de lamuestrade 10°a 10°. Se tomaron seccio-
nes de los lébulos craneales con tejido pulmonar neu-
monico y se congelaron para la prueba de inmunofluo-
rescencia. Asimismo, fragmentos de pulmon neumoni-
co de todos los cerdos fueron fijados con paraformalde-
hido-lisina-peryodatoy tefiidos con hematoxilinay eosi-
na, paraser procesadosy evaluados por histopatologia.

Del tejido pulmonar neumanico se tomaron varias
secciones y fueron congelados a —70°C. Las secciones

* HBSS, Hanks Balanced Salt Solution, SIGMA BIOSCIENCES
Cat H8264.
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anti-M. hyopneumoniae conjugate ina 1:16 dilution
elaborated in the laboratory.’? The sections were
observed in a binocular fluorescence microscope,*
using a blue excitation filter (BG12) and a 50 barrier
filter. The intensity of the positive reactions was
considered to range from 1+ to 4+.13

Results

The infected animals showed hyperthermia from day
16, coughing and dyspnea began on day 18. Control
pigs did not present clinical signs or fever.

Control animals that were euthanized every four
days did not have gross or microscopic lesions. Infect-
ed pigs euthanized on day one did not present any
gross pulmonary lesions. Lesions began to appear on
day four and reached their greatest magnitude at day
20 p.i.. The majority of lesions in animals showed a
change in color of the parenchyma, becoming red;
likewise, some pigs presented inflammation in medi-
astinal lymph nodes. The average lesion percentages
of consolidated lung were: day one, no lesions; day
four, 2.4%; day eight, 7.4%; day 12, 8.1%; day 16,
13.3%; and day 20, 17.2% (Table 1). The histopatho-
logic lesions consisted in perivascular and peribron-
chial lymphoid hyperplasia, as well as thickening of
the alveolar septum, which began on day four, being
the most severe in one of the pigs on day 16, and in
another on day 20.

The presence of M. hyopneumoniae was only de-
tected by immunofluorescence in those animals that
had beeninoculated. Fluorescence was detected from
day 4 p.i., varying from + to +++. The cilium
clumping was detected from day eight. By day 20,
large fluorescent foci were present both in the mu-
cosa and in the exudates, being most prominent in
the bronquioles, forming a characteristic fluorescent
ring and presumably involving macrophages that
had ingested the desquamated or infected cells (Ta-
ble2andFigure 1). Mycoplasma hyopneumoniaeiso-
lates were obtained from all pigs that were inoculat-
ed, obtaining dilutions ranging from 102 to 10*. In
the control pigs, isolation was negative.

Discussion

Immunofluorescence had been evaluated by vari-
ous authors previously, and had been recommend-
ed for diagnostic purposes based upon the advan-
tages that it presents, such as its specificity and
speed.*1415 The specificity of immunofluorescence
was determined by Sorensen et al.** Upon determin-
ing the sensitivity of four tests, isolation, immunof-
luorescence, polymerase chain reaction (PCR) and
ELISA, during the acute phase of infection between
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fueron cortadas a 6 micrometros con un microtomo
criostatoy fijadas en etanol absolutoa4°C durante diez
minutos y conservadas a—20°C. La tincién fue realiza-
daconconjugado contra M. hyopneumoniae, unadilu-
cién 1:16, elaborado en el laboratorio.'? Posteriormente
se observaron en un microscopio de fluorescencia bi-
nocular*, utilizando unfiltro de excitacion azul (BG12)
yunfiltrodebarrera50. Laintensidad de lasreacciones
positivas fue considerada de 1+ a 4+.%

Resultados

En los animales desafiados se observé la hipertermiaa
partir del dia 16, mientras que los signos clinicos de tos
y disnea se presentaron a partir del dia 18. Los cerdos
testigos no presentaron signos clinicos ni temperatura.

En los animales testigos que fueron sacrificados cada
cuatro dias no se encontraron lesiones macroscopicas ni
microscopicas. En los cerdos desafiados y sacrificados a
partir del diauno no se presentaron lesiones pulmonares
macroscépicas. Se empezaron a observar lesiones en los
pulmones en los animales sacrificados a partir del dia
cuatroy alcanzaron su mayor magnitud al dia 20 posino-
culacion. El aspecto de las lesiones en la mayoria de los
animales fue el cambio de color del parénquimaa colora-
cion rojiza; asimismo, algunos cerdos presentaron infla-
macion de linfonodos mediastinicos. Los promedios de
los porcentajes de lesion del area pulmonar consolidada
fueron en el dia uno: sin lesiones; dia cuatro: 2.4%, dia
ocho: 7.4%, dia doce: 8.1%, dia dieciséis: 13.3% y dia
veinte: 17.2% (Cuadro 1). Las lesiones histopatoldgicas
consistieron en una hiperplasia linfoide perivascular y
peribronquial y engrosamiento del septo alveolar, lacual
inicio a partir del dia cuatro, siendo el cuadro mas severo
en uno de los cerdos del dia 16 y en otro en el dia 20.

Se detecto la presencia de M. hyopneumoniae por
medio de la prueba de inmunofluorescencia®sélo en los
animales inoculados. La fluorescencia fue detectada a
partir del dia 4 PI, esta fluorescencia vari6 de + a +++;
asimismo, el fenémeno de agrupamiento de los cilios
fue detectadoa partirdel dia8. En el dia20se observaron
grandesfocosfluorescentes, tantoen mucosacomoenel
exudado que ocup6 especialmente a los bronquiolos,
formandose un anillo fluorescente caracteristico y pre-
sumiblemente macréfagos que han ingerido células
descamadas e infectadas (Cuadro 2y Figura 1). Entodos
los cerdos inoculados se logré recuperar a Mycoplasma
hyopneumoniae,endilucionesquevariaronde 102a10*,
En los cerdos testigos el aislamiento fue negativo.

Discusion

La prueba de inmunofluorescencia fue previamente eva-
luada porvariosautores, recomendandolapor lasventajas

* Carl Zeiss, WL equipado con condensador de campo oscuro 'y
lampara de vapor de mercurio HB 22 W/4.



Cuadrol
EVALUACION post mortemEN LOS CERDOS TESTIGO Y DESAFIADOS EXPERIMENTALMENTE CON Mycoplasma hyopneumoniae DESDE
EL DIA 1 HASTA EL DIA 20
Post mortem EVALUATION OF CONTROL PIGS AND THOSE EXPOSED TO Mycoplasma hyopneumoniae FROM DAY 1 TO 20.

Days
1 4 12 16 20
Pigs inoculated 2 2 2 2 2
PLE 0 24 8.1 13.3 17.2
ML Neg Pos Pos Pos Pos
Culture Neg 10°® 10° 10* 10+

Six control pigs were inoculated with 10 ml of Friis media, one was sacrificed on each day shown, all were negative to all tests. Twelve pigs
were inoculated with 10 ml of lung homogenate containing 10* CCU/ml of M. hyopneumoniae, sacrificing two on each day shown. PLE:
Pneumonic lesion extent in %; ML: microscopic lesions with peribronchiolar lymphocytic infiltration, characteristic of proliferative pneumonia.
Culture: M. hyopneumoniae isolation from pneumonic lesions found in the cranial lobules. Neg: negative, Pos: positive.

days 14 and 28 p.i., culture was the most sensitive
method when compared against immunofluores-
cence, while PCR or immunoenzymatic assay was
bestatdetecting antigen; whileimmunofluorescence
was comparable to PCR.

Inall pigsinoculated, mycoplasmawas recovered
and positive fluorescence was observed in the bron-
quioles, thus confirming that the animals had been
infected. From day eight, clumping was observed,
with the cilia forming tufts, attributed to the sticky
mycoplasmal surface which agglomerated them, thus
allowing cilia to stick to one another; said phenom-
enonwas observableinall the inoculated animals.***
Mycoplasma continued to invade the bronchiolar
mucosa and fluorescence was more abundant, thus
indicating an increase in the number of mycoplas-
ma. Previous studies'®!® have used immunofluores-
cence as part of their experimental work. In this
study, sequential euthanasia permitted us to define
how the mycoplasma initiated infection and was
present only on a small portion of the bronchiolar
mucosa (days four and eight p.i.), later advancing
along the entire mucosa up to day 16 where a fluo-
rescent ring was formed.

On day 12, both fluorescence and cilium clumping
were detectable. Bronchiolar epithelial hypertrophy
was more evident and the lung tissue began to consol-
idate. At this point, bronchiolar epithelium ceased to
be the main removal mechanism and colonization by
secondary pathogens, in particular Pasteurellamultoci-
da, occurred, as has been pointed out by other au-
thors.?21°

On day 16 fluorescence intensity became great-
er, the quantity of mycoplasma antigen increased

gue presenta, como son su rapidez de realizacion y especi-
ficidad, para su empleo en el diagnéstico.!**% La especifi-
cidaddelapruebadeinmunofluorescenciafue determina-
da por Sorensen et al*® Al determinar la sensibilidad de
cuatro pruebas, aislamiento, inmunofluorescencia, reac-
cion en cadenade la polimerasa (PCR) y ELISA durante la
fase aguda de la infeccion entre los 14 y 28 dias posinfec-
cion, el cultivo fue el método mas sensible en comparacion
con la inmunofluorescencia, la PCR o un ensayo inmu-
noenzimatico paradetectarelantigeno, lapruebadeinmu-
nofluorescencia resulté comparable a la PCR.
Entodoslos cerdos inoculados se recuperd el micoplas-
may se observoé fluorescencia positiva en los bronquiolos,
lo cual confirmé que los animales estaban infectados. A
partir del diaocho, ocurrié el fendGmeno de agrupamiento,
en el cual los cilios se unieron formando mechones, y se
atribuyd a la superficie pegajosa del micoplasma que los
aglomerd, permitiendo que los cilios se pegaran entre si, el
fendmeno fue perceptible en todos los animales inocula-
dos.*Y” El micoplasma continud invadiendo la mucosa
bronquiolar, y la fluorescencia se observé mas abundante,
ello significo que el nmero de micoplasmas aumenté. En
trabajos previos!®® se ha utilizado la prueba de inmu-
nofluorescencia como parte de los trabajos experimenta-
les, en este trabajo por la forma secuencial y en la etapa
inicial en que fueron sacrificandose los animales, se pudo
definir cémo el micoplasma inicié la infeccién y como fue
localizadoen unapequefiaporcion delamucosabronquio-
lar (dias 4 y 8 Pl), para posteriormente avanzar sobre toda
la mucosa, hasta el dia 16 se formo un anillo fluorescente.
En el dia12 se detectaron la fluorescencia, asicomoel
apelmazamiento de los cilios. La hipertrofia del epitelio
bronquiolar fue més acentuada, y el tejido pulmonar
comenzdaconsolidarse. En estas condiciones el epitelio
bronquiolar dejo6 de ser el principal mecanismo de re-
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Cuadro2
GRADOS DE FLUORESCENCIA Y EFECTO DE APELMAZAMIENTO EN LOS CERDOS INFECTADOS CON Mycoplasma hyopneumoniae
FLUORESCENCE DEGREE AND EFFECT OF CILIUM CLUMPING IN PIGS INFECTED WITH Mycoplasma hyopneumoniae.
Day Control pigs IFA Infectedpigs IFAdegree Ciliumclumping
0 1 - 2 - -
3 - -
4 4 - 5 + -
6 - -
8 7 - 8 + -
- 9 + +
12 10 - 11 ++ +
12 ++ +
16 13 - 14 + +
15 +++ +
20 16 - 17 + +
18 ++ +

Figura 1. Pruebade inmunofluorescencia. Observacion de focos fluorescentes en cortes de pulmoén infectados con Mycoplasma hyopneumoniae
de animales infectados y sacrificados en diferentes dias posinfeccién. Dia cero, sin focos fluorescentes; dia ocho, focos fluorescentes pequefios
situadosenunareade losbronquiolos; diadoce, focos fluorescentes en toda lamucosabronquial del tejido afectadoy en laluz células descamadas
y quizas macréfagos que las han ingerido; dia veinte, grandes focos fluorescentes tanto en mucosa como en el exudado que llena los bronquiolos
presumiblemente macréfagos que han ingerido células descamadas e infectadas (400X).

Immunofluorescence test. Focal fluorescence in lung sections from pigs infected with Mycoplasma hyopneumoniaeand euthanized on different
days post-infection. Day zero, no focal fluorescence; day eight, small focal fluorescence spots in bronchiolar area; day 12, focal fluorescence in
all the bronchial mucosa of the affected tissue, as well as in the desquamated cells found in the lumen and possibly in macrophages that have
ingested the cells; day 20, large focal fluorescence spots in the mucosa as well as in the exudate that fill the bronchioles, presumably in
macrophages that have ingested desquamated and infected cells (400X).
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and the test became all the more evident, thus
forming the complete fluorescence ring (Table 2
and Figure 1). This is different to what was found
by Amanfu et al,** who determined fluorescence
every two weeks, finding the most intense reaction
during weeks four and six, with decreasingamounts
up to week 12, thus indicating the decreased num-
ber of M. hyopneumoniaein the advanced stages of
the disease.

Day eight marked the start of cilium clumping,
concurrent with proliferation of bronchial associat-
ed lymphoid tissue (BALT) and other cellular ele-
ments. It is worthy to note the existence of fluores-
cent foci outside the mucosa (Figure 1B), which
could indicate certain transport by macrophages
and dendritic cells to nearby lymphoid tissue which
could unleash a humoral or cellular immune re-
sponse. Itis possible that from this day mycoplasma
exerts adouble action, firstin the destruction of cilia
and then liberating proteins and toxins that initiate
the modulation of the cellular response. These find-
ings on cilium clumping in the early stages of the
disease concur with studies by Blanchard et al.” and
Mebus and Underhal,’and itwould be interesting to
determine the behavior of mycoplasma within lung
tissue, as well as the role of immunomodulating
factorsinthe immunopathogenicity of M. hyopneu-
moniae.
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